Recent research by Bee and Mitchell (2017) has refocused attention on the fact that the Current Population Survey (CPS) underestimates retirement income. In the wake of this study, some observers have questioned whether other surveys more frequently used by retirement researchers also understate retirement income and, if so, whether prior research suggesting that many households are unprepared for retirement is accurate. This paper addresses both questions by examining retirement income data from the CPS and four other surveys: 1)
Introduction
Recent research by Bee and Mitchell (2017) has refocused attention on the fact that the Current Population Survey (CPS) underestimates the income of retirees when compared to administrative tax data from the Internal Revenue Service (IRS) and the Social Security Administration (SSA). Some observers assume that these results apply to retirement income measures in survey data generally, and have called into question prior research suggesting that a large proportion of the population is not financially prepared for retirement. The question is whether other datasets frequently used by researchers underestimate retirement income and, if so, by how much and where in the distribution?
To address this question, this paper evaluates four datasets used for estimating retirement income: 1) the Survey of Consumer Finances (SCF); 2) the Health and Retirement Study (HRS);
3) the Panel Survey of Income Dynamics (PSID); and 4) the Survey of Income and Program
Participation (SIPP). The CPS is included in the analysis as well. The procedure is to calculate retirement income for each of the five datasets and compare the measures to administrative data, using the most recent versions of those surveys available. This exercise is important, since whether households have enough income in retirement informs evaluations of the adequacy of the private retirement system and discussions on Social Security reform.
The results suggest that the other datasets provide estimates that track much more closely with administrative data than the CPS. At the aggregate level, the SCF, HRS, and the SIPP capture nearly 100 percent, 96 percent, and 93 percent of retirement income, respectively. The PSID captures somewhat less, accounting for about 81 percent of aggregate retirement income.
However, this finding masks the underlying agreement at the median of the income distribution, where the SCF, HRS, SIPP, and PSID all track closely with administrative data. The lower aggregate estimates from the PSID are due mainly to the understatement of retirement income at the top of the income distribution. The CPS is an outlier, lagging behind the other four datasets.
Even after a recent redesign -which was meant to improve income measurements -the CPS only captures about 60 percent of aggregate retirement income and also falls below the other datasets at the middle of the distribution.
Given that four of the datasets track closely to administrative data, a natural question is whether the income amounts are enough for a secure retirement. To this end, the paper puts these estimates into context using the replacement rate -the ratio of post-retirement income to pre-retirement income -as an indicator of retirement income adequacy. The HRS is chosen to calculate these replacement rates, since it includes both: 1) an accurate assessment of postretirement income; and 2) longitudinal earnings records to calculate pre-retirement income. The finding is that median replacement rates vary from 55 to 91 percent, depending on how preretirement income is defined. Using a commonly cited replacement rate target of 75 percent, the estimates imply that 42 to 60 percent of households are at risk of falling short.
The rest of the paper is organized as follows. The second section describes the survey design and income definitions of the five datasets used in this paper. The third section provides a review of the literature on estimates of retirement income from these datasets. The fourth section presents the results, comparing retirement income from each dataset with administrative data, both in aggregate and across the income distribution. The fifth section presents the results in the context of replacement rates. The final section concludes that while recent research suggests that older households may have a lot more income than is captured in survey data, those results are unique to the CPS. Other survey data provide income estimates that are more consistent with the administrative data, and still suggest that about half of households face a retirement shortfall.
Data
The analysis uses data from the most recent survey year available for five nationally representative datasets: 1) the 2017 March Supplement of the CPS; 2) the 2016 SCF; 3) the 2016 early release from the HRS, linked with earnings records; 4) the 2014 PSID; and 5) the 2014 panel of the SIPP. The following discussion provides more specifics on each dataset.
Current Population Survey
The CPS was originally designed to measure the monthly unemployment rate for the civilian non-institutionalized population. In addition to labor force statistics, however, it also conducts supplements meant to capture more information on a household's economic situation.
Perhaps the most often cited of these, the March Supplement (more formally, The Annual Social and Economic Supplement), contains information on the amount and sources of income from the previous calendar year and is the official government source for poverty statistics. The analysis in this paper uses the 2017 March Supplement, which surveyed approximately 75,000 households about their income receipts in the prior calendar year.
The CPS defines income as money received on a regular basis, excluding capital gains.
Prior studies have found that the CPS understates the resources households have access to in retirement.
1 One reason is that -unlike defined benefit (DB) plans -defined contribution (DC) Bee and Mitchell (2017) , which uses data prior to the redesign, found that the CPS understates DB as well as DC income. This paper uses the redesigned CPS, so it will provide insight into how the redesigned questions compare with other surveys.
Survey of Consumer Finances
The SCF is a triennial survey designed to capture detailed information on the financial accounts of U.S. households. The most recent SCF, conducted in 2016, surveys approximately 6,000 households and provides comprehensive information on their assets and debts, income amounts and sources, investments, pensions, spending, and their interactions with credit markets.
It is often considered the "gold standard" for data on household income and wealth.
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The SCF asks respondents about eight distinct sources of retirement income: Social Security and Railroad Retirement benefits, DB pensions, disability pensions, retirement account withdrawals, IRA withdrawals, annuities, pre-retirement withdrawals, and lump-sum settlements and distributions. In contrast with the CPS, both regular income and irregular income are captured since respondents are allowed to answer "no regular payment" or "varies" when asked about the frequency of payments or withdrawals. The design of the SCF also lends itself to capturing a complete picture of the income distribution because, in addition to extensive questions, it also purposefully oversamples higher-wealth households. While these individuals generally have lower response rates and thus may be excluded completely from other surveys, they own a relatively large share of aggregate net worth. The SCF does have a number of disadvantages relative to other surveys: it is only conducted once every three years, is a crosssectional dataset instead of a panel, and surveys a relatively small sample of households and thus ends up with a small sample of workers near retirement.
Health and Retirement Study
The HRS is a panel survey of households in which the head is age 51 or older. This 
Panel Study of Income Dynamics
The PSID is a household panel survey that has followed a nationally representative sample of over 5,000 initial families since 1968. The PSID follows both the initial respondents and their descendants, thereby providing valuable information on the long-run dynamics of income, wealth, employment, and family structure of the original respondents across generations.
This paper uses the 2014 panel of the PSID which has now grown to over 9,000 families.
Unlike the SCF and HRS, the PSID does not contain a specific question on withdrawals from 401(k)s/IRAs. Rather it asks about the amount received from retirement pay, annuities, or pensions. 6 The line of questioning in the PSID also differs considerably from all of the datasets discussed above, in that it does not specify that respondents include irregular or non-recurring income payments nor does it explicitly exclude them, like the CPS. It simply asks how much in total was received in the calendar year.
Survey of Income and Program Participation
The main objective of the SIPP is to evaluate the eligibility of households for federal, state, and local programs and their use of these programs. Because many government programs have both income and asset tests, the SIPP provides detailed data on cash and non-cash income, taxes paid, and information on assets and debts. 7 This paper uses wave 2 of the 2014 redesigned SIPP, which interviews over 12,000 households. Prior to the redesign, the SIPP interviewed individuals every four months for roughly two to five years. Some information, such as the amount of income from labor, was collected through a "Core Questionnaire" every four months.
Other information, such as retirement income and assets, was only collected through specific "Topical Modules." To reduce administrative and respondent burden, the 2014 SIPP changed this structure and now collects data annually through a single questionnaire. estimates of post-retirement income are lower than in other data, this paper will provide an early look at the redesigned data.
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These five datasets represent some of the most commonly used data in research related to retirement income. The question is how they compare to each other and to aggregate numbers from administrative data.
Literature
Although no previous study has undertaken a comprehensive comparison of retirement income in these five datasets, it has been well documented that the CPS underreports retirement income relative to other sources (Schieber, 1995; Woods, 1996; Czajka and Denmead, 2008; Fisher, 2008; Davies and Fisher, 2009; Iams and Purcell, 2013; Munnell and Chen, 2014; and Miller and Schieber, 2014) . Bee and Mitchell (2017) has refocused attention on this underreporting; linking the 2012 CPS to administrative records from the IRS and SSA, the paper came to a similar conclusion as the earlier literature -the CPS understates median retirement income by 30 percent relative to administrative data for households ages 65 and over in 2012.
The accuracy of retirement income measurements across other datasets has not been studied as comprehensively as it has in the CPS. Still, a few papers provide an important foundation for the analysis undertaken in this paper. The most comprehensive are Denmead (2008 and 2012) , which compare income data from a total of nine different datasets.
The results show that the aggregate income from the SIPP and CPS lags behind those from the SCF, HRS, and PSID. Retirement income, however, was not the focus of the reports, and the datasets were not all benchmarked against administrative data.
Studies that compared retirement income to administrative data have found somewhat more positive results. For example, Dushi, Iams and Trenkamp (2017) linked the CPS, SIPP, and HRS to Social Security earnings records and found that the percentage of households relying on Social Security for the majority of their income was comparable across the datasets.
However, this study did not include estimates of retirement plans, an important source of income for older households. Gustman, Steinmeier, and Tabatabai (2010) and Dettling et al. (2015) considered a more comprehensive measure of retirement income in the HRS and SCF, respectively. 9 Their findings showed that both datasets compared favorably to administrative aggregates. The limitation is that these papers focused on one survey dataset and did not explore how well these datasets performed across the income distribution. Although the focus of this paper is retirement income, the wealth available to generate that income has also been the subject of other research. For example, Bosworth and Smart (2009) for each dataset, the sample is divided into five quintiles of total income and compared to quintile averages for the administrative data. 10 The sample used in this paper consists of households, both couples and singles, ages 65 and older.
11 9 Gustman, Steinmeier, and Tabatabai (2010) linked HRS self-reported responses of retirement income with administrative records from employers and found that, although respondents misreported income, the amount of underreporting and overreporting was similar so that, on average, the HRS provided reasonable estimates. 10 Total income in this analysis is defined as the sum of wage and salary income; employer-sponsored retirement plans -both regular payments and irregular withdrawals; Social Security income; business and farm income; income from interest and dividends; and Supplemental Security Income. Capital gains (losses) and proceeds from the sale of businesses or property are not considered income. 11 If other members of the household or family are surveyed, their responses are ignored.
Aggregate Income
The first step is to compare aggregates across datasets with the IRS and SSA administrative data for the three major types of income in retirement: 1) retirement plans (DB, DC, and IRA); 2) Social Security; and 3) interest and dividends. 12 The IRS data are used for retirement plans and interest and dividends, while SSA data are used for Social Security benefits.
The analysis compares the CPS, SCF, and HRS to administrative data from 2016, and the PSID and SIPP to data from 2014. All results are presented in 2016 dollars. The table also shows that the PSID falls somewhat short of the administrative data, but provides higher estimates than the CPS, tracking administrative aggregates at a rate of 81 percent. Similar to the HRS, underreporting in the PSID is most pronounced for the interest and dividend income category. This result is no surprise, because the overwhelming majority of interest and dividend income is earned by very high-income households and the HRS, PSID, and SIPP do not oversample these individuals, potentially leaving them out of the sample entirelyan issue weighting cannot fix.
12 Some households over age 65 may have earnings, but in general the data cited in this paper provide similar estimates of earnings. 13 Retirement plans, for the purposes of this study, include employer-sponsored defined benefit and defined contribution plans, IRAs, and annuities. 14 This finding is consistent with Eggleston and Gideon (2017), which found that estimates of wealth in the redesigned SIPP were higher compared to the SCF even though the questions in the redesigned SIPP did not change significantly.
In any case, the aggregate results suggest that, relative to the CPS, retirement income estimates from these national surveys do a decent job tracking with administrative data. Given that aggregates can mask underlying discrepancies, it is important to understand where in the distribution these shortfalls occur. If, for example, differences across datasets are mainly due to the fact that very high-income households are not represented, then income measurements should be relatively consistent across datasets in the middle and lower quintiles of the distribution.
Distribution of Income
This exercise involves comparing average retirement income from Social Security and retirement plans -the two main sources of retirement income for the vast majority of households -by quintile with administrative data. Since the IRS and SSA do not publish data for older households by income group, the analysis updates income measurements by quintile from administrative records for 2012, as presented in Bee and Mitchell (2017) . Estimates of income from retirement plans across datasets show the same pattern described in the aggregate section. The SCF, HRS, and SIPP provide estimates that are largely consistent with administrative data at all points in the income distribution (see Figure 2a) . The PSID provide reliable estimates of income from retirement plans for the bottom 80 percent of households. For older households in the highest quintile, the PSID and SIPP underestimate income from retirement plans by 31 percent (see Figure 2b) . The CPS substantially understates income from retirement plans for all households across the income distribution (see Figure 2a ).
Even at the median, the gap between CPS and administrative estimates of retirement income is 59 percent.
The takeaway is that, once again, the CPS is an outlier. All other datasets -the SCF, HRS, PSID, and SIPP -provide reliable estimates of retirement income from Social Security and retirement plans for the bottom 80 percent of the income distribution. The SCF and the HRS provide income measurements consistent with administrative data, even for top-quintile households.
One issue with measuring retirement income is that the shift from DB to DC wealth means income observed at a point in time may not reflect the long-term income available to a household -distributions from 401(k)/IRA accounts may not accurately reflect how much money households have available in retirement. Households may withdraw too much and thus may run out of wealth before they die or, alternatively, withdraw very little and maintain a substantial nest egg. One way to get around this issue, as seen in the literature, is to look instead at "potential income" or the amount of income that could be generated from retirement wealth.
Potential Income
The analysis calculates potential income by assuming that each household uses the total amount of 401(k)/IRA wealth to purchase inflation-adjusted annuities. Converting 401(k)/IRA wealth into a stream of payments shows the potential of DC plans to generate income in retirement in contrast to using the actual amount withdrawn. 
Will Retirees Have Enough Income?
The evidence thus far shows that retirement income estimates from four commonly used surveys -the SCF, HRS, PSID, and SIPP -are largely consistent with administrative data, especially in the middle of the income distribution. However, the level of income does not provide any indication as to whether older households can maintain the same standard of living in retirement as they had in their working years. To determine whether income is adequate, it is useful to examine a common measure of whether households have enough financial resources in retirement: the replacement rate -a ratio of post-retirement income to pre-retirement income.
17
Replacement Rates
The numerator of the replacement rate, post-retirement income, comes from the HRS. In addition to performing well relative to administrative data, the HRS has a unique benefit of being a panel dataset that can be merged with administrative earnings records, an important feature for calculating the denominator in this exercise. The denominator for the replacement rate, preretirement income, can be defined in many different ways, and conclusions on adequacy are sensitive to the definition of pre-retirement income. 18 Two key dimensions of the definition include: 1) the length of the earnings period considered (e.g., late-career versus career-average);
and 2) the method for indexing earnings (e.g., price growth versus economy-wide earnings growth). Because the academic literature does not agree on which is most appropriate, the paper estimates replacement rates under four definitions that vary along these dimensions. The results, presented in Figure 4 , are described below.
Last Year of Earnings. Retirement income is sometimes compared to earnings in the last year before retirement to provide a sense of how retirement income compares to late-career earnings. Measuring retirement income relative to late-career earnings can provide a comparison of workers' standard of living near retirement, rather than earlier on in their careers. Final-year earnings, however, is a poor proxy even for late-career earnings since this measurement can be volatile and misleading, especially for households that may no longer be working in the year 17 The percentage of pre-retirement income needed to maintain the same standard of living in retirement can vary for different households. For example, lower-income households will typically need a higher replacement rate because they spend a higher portion of their income on necessities and will not expect a significant decline in expenditure from taxes and savings. 18 See Fox (1979 and 1982) ; Mitchell and Phillips (2006); Munnell and Soto (2005) ; Springstead and Biggs (2008); and Goss et al. (2014) To give these replacement rates a bit more context, a general rule-of-thumb is that households should target a replacement rate of roughly 75 percent to maintain the same standard of living in retirement. Using this rule-of-thumb, the percentage of households that would fall below this threshold is calculated for each definition of pre-retirement income (see Figure 5 ).
While the different definitions produce replacement rates that vary somewhat widely, they all suggest a non-trivial number of older households -between 42 and 60 percent -may fall short.
Conclusion
Recent research by Bee and Mitchell (2017) has renewed concern around the accuracy of income measurements in the CPS, and some have wondered if this concern applies to retirement income estimates in other survey datasets as well. Such speculation has led some to question prior work suggesting that a large proportion of the population is ill-prepared for retirement. To address such concerns, this paper has sought to answer whether other datasets used by retirement researchers also understate retirement income.
The findings suggest that the most commonly used surveys -such as the SCF, HRS, PSID, and SIPP -provide measures of retirement income that track closely with administrative data, especially in the middle of the distribution. The SCF and HRS, in particular, tend to fit the administrative data well throughout the income distribution, while the PSID and SIPP line up closely with administrative data in all but the top quintile. Using the HRS, the replacement rate calculations suggest that between 42 and 60 percent of households are likely to fall short of a target replacement rate of 75 percent. More broadly, this paper suggests that researchers should feel comfortable using the SCF, HRS, PSID, or SIPP to draw conclusions about retirement income for the typical older household. Concerns about the CPS are well-placed, but fortunately other measures of retirement income are available and generally accurate. 
